In this paper we show some exact solutions for the general fifth order KdV equation u t + ω u xxxxx + α uu xxx + βu x u xx + γu 2 u x = 0. These solutions are obtained by the extended tanh method.
Introduction
Some important particular cases of Eq. (1.1) are :
• 
• Sawada-Kotera equation (SK equation) [7] [5]
• Caudrey-Dodd-Gibbon equation
• Lax equation [6] u t + u xxxxx + 10 uu xxx + 20u x u xx + 30u 2 u x = 0.
(1.5)
As the constants α, β and γ change, the properties of the equation ( with α = 3, β = 6, and γ = 2, which is not completely integrable, but has a limited number of special conserved densities [9] .
From 70's, a vast variety of simple and direct methods to find analytic solutions of nonlinear differential equations and evolution equations have been developed. Recently, the extended tanh method [1] has been successfully used in seeking the solitary wave solution and other kinds of solutions.
We will find solutions of Eq. (1.1) for ω = 0 and γ = 0.
The extended tanh method
The extended tanh method [1] may be described in the following three steps:
Step 1. We search exact solutions of equation (1.1) in the form
As a result we have that the equation (1.1) is reduced to the nonlinear ordinary differential equation (ODE) of fifth order
Step 2. We seek solutions of (2.8) in the form
where
where k is a parameter to be determined later.
The Riccati equation (2.10) has the general solutions:
Substituting (2.9), along with (2.10) into (2. to zero, we obtain the following algebraic system in the variables k, λ, a 0 , a 1 , b 1 , . . . :
• −1680b 2 ωk 4 − 6b
• 2a 1 a 2 βk 3 + 16a 1 ωk
• 4a
• kγa
• 2a 2 γa 2 0 + 40a 2 kαa 0 + 2a
• γa 3 1 +6a 0 αa 1 +48a 2 kαa 1 +22a 2 kβa 1 +6a 0 a 2 γa 1 +5a
• 2kγa • 5a 1 γa 2 2 + 30a 1 αa 2 + 10a 1 βa 2 + 120a 1 ω = 0.
• 2γa Step 3. ( This is the more difficult step ) Solving the previous system for k, λ, a 0 , a 1 , b 1 , . . . , we get a 1 = b 1 = 0, so when m = 2 solutions have the form
.
We get the following solutions, where
and C = (3A − 10β) ω 2A :
•
• Observe that A = 0 only if ω γ = 0.
Conclusions
In this paper, by using the extended tanh method and the help of a symbolic computation engine, we obtain some exact solutions for the equation (1.1). At the same time, we may find solutions for any particular case of this equation, for example, (1.2)-(1.6). In our opinion, this result is new in the literature.
